
\ 



Listing of the Claims : 



1 . (Currently Amendedi/An armor capable of withstanding penetration bv a 
projectile impactinerjhe armor, the armor co mprising at least one laver of a 
metallic material that absorbs energy from athe)impacting projectile i mpacting th e 
armor, whoro i n sa i d mater i a l and is selecjedfrom at least one of a metallic 
material that undergoes a reversiblephase change upon absorbing energy and a 
metallic material that exhibits an elastic strain deformation of at least 5%. 

2. (Currently AmefnoCd)^ The armor of claim 1 , wherein the armor comprises a 
plurality of layers, including a fi rst layer compr i s i ng of said metallic material. 

3. (Cancelled) 

4. (Original) The armor of claim 1 , wherein said material undergoes a reversible 
endothermic phase change when heated to a^ifedetermined temperature. 



5. (Original) The armor of claim 4, wherein said predetermined temperature is at 
least -50°C and is no greater th^in200 o C. 

6. (Currently Amended)/ The armor of claim 5, wherein said metallic material is 




selected from the grouV-coj^sttng~ofl^kel-t^ copper-zinc alloys, 

and copper-aluminum-nickel-manganese aNpysr 





7. (Currently Amended>^The armor of claim 6, wherein said metallic material is 
an alloy consistir^_ejssentially-ot45 up to 55 atomic percent nickel, 45 up to 55 
atomic percent titanium, and incidental impurities. 



8. (Currently Amend^^ armor of claim 7, wherein said metallic material is 
Nitinol. 




9. (Currently Amended) The ^rrr^rof claim 1, wherein the armor comprises a 
first plate including a first energy absorbing layer and a second energy absorbing 



layer, wherein said first energy absorbing layer ee mpri si nq a is a layer of a 
metallic material that <rt^ a rever^l^phase change x and wherein 

said second energy absorbing layer compris i ng a is a layer of a metallic material 
that absorbs energy by elastic deforrpation and exhibits elastic strain of at least 
5%. 



10. (Currently Amended/ The armor of claim 2, wherein said first layer is a first 
plate, the armor furt^erconr^ second plate comprising 

a material that differs from said f i rst p l at e metalliGiriateriaL 



1 1 . (Original) The armor of claim 10, wherein said second plate comprises a 
material selected from the group consisting of titanium, gamma phase titanium- 



aluminum, a titanium alloy, p^itanium alloy, and «p titanium alloy. 



12. (Original) The^ar;mor of claim 1 1 , wherein sacd a titanium alloy is at least one 
of grades 1-4 CPTi. 




13. (Original) The armor of claim^M , wherein said <xp titanium alloy is Ti(6-4). 

14. (Original) The arprtor of claim 1 1 , wherein said p titanium alloy is at least one 
of Ti( 10-2-3) an; 




15. (Original) The armor of claim 10, wherein said second plate is contiguous 
with said first plate. ^ 



16. (Original) The armor of clainv15, wherein said second plate is diffusion 
bonded to said first plate. 



1 7. (Currently Arrrep^ of claim 1 0, further comprising a third plate 

disposed opposite said second plate and comprised/of a material that differs from 
said f i rst plat e metallic material . 



1 8. (Currently Amended) The armor of claim 1 7, wherein said third plate is 
comprises a material selected from the group consisting of titanium, gamma 

/ 

phase titanium-aluminum, outitanium alloy, p titanium alloy, and ap titanium alloy. 



1 9. (Currently Amended) The armor of claim 2, wherein said first layer is a first 




plate that -and said/metallic material-c omprises an alloy consisting essentially of 
45 up to 55 atomic percent nickel, 45 up to 55 atomic percent titanium, and 



incidental impurities, the armor further comprising^a^econd plate including a 

material selected from the group consisting ofiitanium, gamma phase titanium- 

/ 

aluminum, a titanium alloy, p titanium alloy, and ap titanium alloy. 



20. (Original) The armor of claim 19, wherein said first plate is contiguous with 
said second plate. 




21 . (Original) The armor of claim 19, further comprising a third plate disposed 
opposite said second plate andycomprising a material that differs from said first 
plate. 





22. (Currently Amended) Thp^rmor of claim 21 A wherein said third plate 
comprises a material selected froin thg^fotip-eensisting of titanium, gamma 
phase titanium-aluminun^t-tit^nium alloy, ^titanium alloy, and ap titanium alloy. 



23. (Currently Amended) The armorof claim^ A wherein said first plate is 
contiguous with said third plated 





24. (Currently Amende^) /Ajpnetpod of making^n armor plate , wherein the 
armor is capable of withstanding the impactof a projectile impacting the armor , 
the method comprising: 

providing a first plate comprising at least one energy absorbing layer 

// 

compr i s i ng of a metallic material that absofbs^energy from an obj e ct wh e n the 
ob je ct i mpacts th e armor plate the impjact[ng^)iectile by at least one 
mechanism selected from areyersible phase ^ange and an elastic strain 
deformation of a^least^%; 

providing a second plate of a/material differing from the first plate; 

/ / 

contacting the first plaje^nd the second plate; and 
bonding thefips^plate to the serand-plate^ reducing a 

thickness dimensiop'of the first plate^arfd the seconckp/late. 

25. (CurrentlyTfmended) The method of ,GlaJpi'24 i wherein sa te the first plate 
comprises a fir&tfioer^y absorbingja^er and a second energy absorbing layer, 
wherein one of said first energy^bsorbing layer and said second energy 

/A 

absorbing layer is a laver/o^said metallic material compris e s a mat e r i a l that 
absorbs onorgy by a rofror^ of said first onorgy 




absorbing layer and said oocpilQ energy absorb i ng l ayor comprises a materia l 
that absorbs energy by of\ elast i c stmnrgoT&c;mation of at l east 5% , and wherein 
said first energy absorbinglayer i s contacted to contacts said second energy 
absorbing layer. 

26. (Currently Amended) The method of claim 24 A wherein contacting surfaces 
of the first plate and the segmd plate are cleaned before contacting the first plate 
and the second plate. 

27. (Currently Amfend^) The method of clajm 24, wherein the first p l ate i s of a 
y metallic material that-undergoes a reversible endothermic phase change when 

heated to a predetermined tempemtwe. 

28. (Original) The method,©? claim 27, wherein the predetermined temperature 
is at least -SOX and is^no greater than 200°C. 



29. (Currently Appended) The methodj^aim^S, wherein the f i rst plate 
metallic material is of a matoridT selected from^he group consisting of nickel- 
titanium allo^jsapper-zinc alloys, and; popper-aluminum-nickel-manganese 
alloys. 

30. (Original) The method of claim 29 i jwhfirein the first plate is of an alloy 
consisting essenti^llyjjt^ 5^at^k5percent nickel, 45 up to 55 atomic 
percent titanium, and incidentaUmpurities. 
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31. (Original) The method o^daim 2^whereirkthe second plate comprises a 
material selected from tfcfe grotJp consisting oftitanium, gamma phase titanium- 
aluminum, a titanium alloy, p titanium alto^and ap titanium alloy. 

32. (Currently Amended) The armor plato method of claim 31 A wherein s a i d a 

/ 

titan i um a ll ov i s the second plate comprises -at-least one of grades 1-4 CPTi. 




33. (Currently AmendedVThe armor p l at e method of claim 31 x wherein said ap 
titan i um a ll ov i s the second plate comprises/ Ti(6-4). 

34. (Currently Amended) The armor y plcrto method of claim 31 A wherein s aid a 
t i tan i um a ll ov i s the second plate^comprises at least one of Ti(1 0-2-3) and Ti (15- 
3-3-3). 

35. (Original) The meth6d of claim 24, wherein bonding the first plate and the 
second plate comprises: 

heating the /first plate anjl^t^ndplate; 

applying bonding pressure to the first platjaf and the second plate to 
provide a metallurgical bond. 

36. (Original) The method of claim'35, wherein applying bonding pressure to the 
first plate and the second plaje comprises rolling the first plate and the second 
plate. 




37. (Original) The r^ethojt^rtlaim 24, rujjjrer comprising: 

providing a third plateof^m^iterial differing from the first plate; 
disposing the thir^laJe^JposTte the^oiid plate; 



contacting the third plate and the first plate; and 
bonding the first 




38. (Currently Amended) The method ofjefaim 37 A wherein contacting surfaces 
of the first plate and the third plate are'cleaned before contacting the first plate 
and the third plate. 

39. (Original) The methoeTof claim 37, wj^ein^te-thir^plate comprises a 
material selected fropi the g^oufTconsisting of titanium, gamma phase titanium- 
aluminum, a titanium alloy, p titanium alloy, and ap titanium alloy. 

40. (Currently Amended) The afroet^Blate method of claim 39 A wherein said a 
titanium a ll ov i s the third plate comorise's at least one of grades 1-4 CPTi. 

41 . (Currently Amended) The^arooFetet e method of claim 39 A wherein sa i d ap 
t i tan i um a ll ov the third plate' comprises Ti(6-4). 



42. (Currently Am 
t i tan i um a Hoy J 
Ti (15-3-3-3) 




The armor P l ato method of claim 39 x wherein said a 
mpfises at least oneof Ti(1 0-2-3) and 



43. (Original) The method of claim 37<lJvherein bonding the first plate and the 
third plate comprises: 

heating the first p\me and third plate; and 

applying bgifding presjure-tolh^nrst plate and the third plate to provide a 
metallurgical bond. 






44. (Original) The method of claim 43, wherein applying bonding pressure to the 
first plate and the third plate comprises rolling the first plate and the third plate. 

45. (Currently Amendejl)^Affarticle of manufacture including an armo r capable 
of resisting penetration bv a projectile impacting the armor, the armor comprising 
at least one layer of a metallic material^lia ^absorbs energy from the impacting 
projectile and is selected from a metallic material that un dergoes a reversible 
phase change upon absorbifig^nej&y-^ material that exhibits an 
elastic strain deformatio'rTofat least 5%. 

46. (Original) The article of manufacture of claim^, wherein the article is an 
armored vehicle. 

47. (Currently Amended) A meth^d'of absorbing energy from a projectilejhe 
method comprising forming ^armor comprisod o f comprising at least one laver 
of a metallic material that absorbs energy from the projectile impacting the armor , 
wherein said metallic material is selected from at least one of a metallic material 
that undergoes a reversible phase chang e upon abs orbing energy and a metallic 
material that exhibrts^O-elastic strain deformation of ay least 5%. 

48. (Currently Amended) The method of clairp'47, wherein the armor comprises 
a plurality of layers, including a fifst-layer < compri s ing of_said metallic material. 

49. (Currently Amended) Theme^hod of claim 47, wherein said metallic 
material is selected frpm the group consjstmg of nickel-titanium alloys, copper- 
zinc alloys, and cgjppQf^aluminu^ni ckel-m anganese alloys. 




50. (New) A method of protecting an article of manufacture against 
penetration from an irafeetrii^ projectile, the/method comprising applying to the 
article of manufacture an armor capabl^f withstanding penetration from the 
impacting projectile, the armor copi^rising at least one layer of a metallic material 
that absorbs energy from the'projectile impacting the armor, wherein the metallic 
material is selected f^^^Ae^^rieofa metaltip material that undergoes a 
reversible phase change upon absorbing enertjy and a metallic material that 
exhibits an elastic strain deformation ora least 5%. 



51 . (New) The method of'claim 50, wherein the armor comprises a plurality of 
layers, including at leasfone layer of the metallic material. 

52. (New) Jne methodj)fc!^ the metallic material is selected 
from the group consisting of nickel-titanium aHoys, copper-zinc alloys, and 
copper-aluminum-nickel-mangane^e^moys. 



53. (New) The raeftnod of claim 50, wherein the metallic material consists 
essentially of 45 ap^o-SS-atornic^ 45 up to 55 atomic percent 

titanium, and incidental imptlfities. 



54. (New) The method oKqlaim 50, wherein the metallic material is Nitinol. 
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